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• * 

[a*mi 

[A«H 

^A^l 7}&2] S^1(TRENCH)4H alUS. l-e^nRHIGH DENSITY 
PLASMA; HDP) #5^*- nfl^Kr Jims. #2^}- ^Vs\-^ ^*HNH ^ ^o^^ a> 
*fl«Mlfe ^tf) (CHAMBER) 4| #7l «h£3l 7l ^ iLJi^b 7>o]c ^ (GUIDE RING) ^Efl^l 
^^^.S #71 tiKSL^l 7l^ #71 7>o]^ %#cq 71 ^1- Cf^sK^TC-fb) 

Stb, #7l HDP #2}-^- #71 J=5ffl*H 5}°1M (LINER) -g- ±. 

^ *H #7l HDP ^ 4^ AS ^71^ #e}2,n> ol^-(p L ASMA I0N)^1 ^ 

(ATTACK)* ^diiHH #71 «>£^ 7l#ofl a)]^ Jffl^ # 7 ] efojui-g- ^s^Hl £}RV 

^#* ^l*>7l ^Jojcf. 

£ 5a 

^#7) ^ (ELECTROSTATIC CHUCK), 7M^- ^ (GUIDE RING), #Jf ?A^r , °}~& 
(PLASMA ION), (DISCHARGE), % v] (CHAMBER) , ^ 7>^- ^S(MEAN FREE PATH), <*fl = 
(RADIO FREQUENCY), -ZL^JE #2^*KHDP) #2K V #^-#«l . 
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^"o v lHHIGH DENSITY PLASMA OXIDE DEPOSITION APPARATUS HAVING A GUIDE RING AND A 
SEMICONDUCTOR DEVICE MANUFACTURING METHOD USING THE SAME} 
[51^ ^1 

51 la ^ #efl 7l^ofl n}^ JH^JE #^P]-(HIGH DENSITY PLASMA; HDP) ^sj-^- ^ 
2J- ^-Hl^ 7>o]^ ^ (GUIDE RING) j4 ^#7l ^Ml cflt> ^51. 

51 lb ^ 51 la 7>ol= ig ^-g-ofl tfl*V S^-tfl^ ^151. 

51 lc tt 51 la s\ ^ « D Ht I- I • s. ^#?V 7>o]c ^^ 7 ] ;y_g. ^.al^. 

3S«W &<>H, £51^1 7]W #5}^n> 7 ]- ^51. 

51 Id fe- ^efl 7l#^ #^p> AV^ni- ^av^-all- o}.g-^ HDP # 

^(luH £51*11 7l^r. 

51 le 51 Id ^ «hE*fl 7l^rofl HDP ^^MM ufl^(BEVEL) ^tfitb 

51 2a ^ # efl 7l#ofl ^ e^ifl ^aj-sq^ ej-o] u| -g- ^sj-^-o] ^4}-£)c>| 
££^1 71^-. 

51 2b vfl*] 51 2d fe- 51 2a ^ aVE.*ll 71^1 Jl^£ #e}^nf(HDP) #5K Vo l 
€ £51*11 71^- $) Bfl»i J?-fl* ufE)-^ Af^l. 
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£ 3a *r JL^S- #^°> #3"#«H 4€ ^ 1 ^HH Si<H 

£ 3b tt 51 3a ofl 7HH ^S] ^-tfltb a>a13E. 

£ 3c ^ £ 3a ^ ^ w 0 Vt§= n-H ' 3. ^^-*!r 7}o]b. ^ ^-g- 
3«W *£*H 7l^6fl §^^n> 7 > ^Hl^ ^51. 

E 3d ^ E 3a 2] 7M.E1 ^ ^ f^p} -g-^cr) 

HDP tfs^o] ^aj-s} tiV^^l Hfl»i (BEVEL) M-e}-^ Af ^1 . 

£ 4a JlllS #e|-Sn> Aj-^nV ^^h]^ ttj-^. ^ 2 ^aHH oioi 

S. 4b £ 4a ofl 7>o1h. ^S} ^-cfltb *>*1S.. 

51 4c -fe- 51 4a ^ y o v ^ m-nr 7>ol = ^4 ^^7l ^p-witb 

#5l*fl 7l##°fl #ef^p>7> ^tH^ ^5.. 

51 4d £ 4a ^ 7>o]t= -H s-E- ^SV^-hII- o]-g-s>^ HDP # 

Sj.nl-0) ^av^ tiV5L^l 71^;^ aflt(BEVEL) M-eJ-uH a>^1. 

£ 5a fe- nJ-E- JirgS. #£}^n> Aj-^nv ^43.^0} ^ofl ^-aj-^ ^ 

o]7>^ ^ofl cfl^J. 7 fl^^<?l #^51. 
51 5b ^ 51 5a ^tH^H HDP *>3^°1 ^zj-^ ai- £ ^ ^ uj-Bj- 

E 6a r- ^ofl ^-E- HDP ^Vsfnv ^^^} 7 ) *l(fiuHl <%&\M. ^sj-^^ ^<3^o] 
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£ 6b ^ £ 6a ^ °J}tqtL ^Sj-^l ^zJ-sH y>£^l 7 )%. 

5. 6c 5. 6b SI tiVE^l 7]^ofl e}°H-8- *V£Xl 7l«- 

5L 6d tt £ 6c si aV£*)l 7l^ofl HDP ^S^l ^-SW ^£^1 7l#. 

( £^S] ^ ^ofl cfl^ Jf^o} ^ ) 

100, 140: 7>o]^ *y (GUIDE RING) 104, 144: X) l ^ 

102, 142: Xl 2 ^ 146: Xl 3 ^ 

106: -I-l^f 108, 148, 179: ^^7l ^ 

114, 154: XI 1 ifl^ 

110, 152: XI 2 ^(iE^r X] 3 tfl^) 

150: XI 4 ifl^g 112: ^ 

116, 156: XI 1 S]^ XI 2 S];g(SE^r Xl 3 S^) 

109, 109-1, 149, 149-1, 176, 196: ^hEXl 7l# 
P2, P3: <&*f& HI, H2, H3: 
120, 160, 170: ^ 126, 166, 173: 

122, 162: #H}Z^K PLASMA) 124, 164, 176, 196: «K£*fl 7l^ 
A2, A3: afl^CBEVEL) V3, V5, V7: Xl 1 

V4, V6, V8: Xl 2 W2, W3, W4: #3 

130, 133, 168, 182, 200: Xla. i9jM 
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193, 193-1: ^tqy. 190, 190-1: 

199: Bl-om-g. n-H', m-ffl': 

7 >o]c ^ ji^s. ^e^KHIGH DENSITY PLASMA; HDP) ^sj-^^wl ^ 

<41> Ji.^ >£ 7 ] tiV£^] ^7^ ^^£7]- ^7lf-o]l tffaf-Aj E^^] ^7V£-^ ^^52f 

^V-g-*>Jl 54^1, <%M 3= M ^70 7l#-^ ti_V£^ 71^ 

<42> <#7] 3=^*1 cgo^ ^ RECESS)^ *fl^-£r ^^^S.^ 

-H^JSl #^n>(HDP) <l>2K Vo l ^ Af-g-^ZL flfeHI, A o V 7] HDP ^5}-^ ^ ^Hr ^ 
^^-4 ^z^;*j-§- ^o^)-^ O.S ^H*V o.^.*] ol s-o^^]c}- 

<43> 71 Jlj-^, ^7} HDP ^2}-^ ^"71 j=^*l M_o)?=L<&o} *]\<%Aj s£ 7 ] tiV^] 
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1020020067288 #^ 2003/3/29 

<44> -g-^vo} ji^s. ^^(CONVENTIONAL HDP OXIDE DEPOSI TI0N 

APPARATUS)^ ^(CHAMBER), #7] %v)i%<% ^#7l ^ , <#7] ^&7)z*-§r #e^> 

7>ol= ^ (GUIDE RING)^ ^"71 ^^7l ajs] ^-«-o)l ^*l*Kr ^ *i^hg- 5L^-*bi=f. 

<45> ^-71 ^^7] ^ ^oHl^ «>£^ 7l^o] 3.*3(L0ADING)£)<H 13.5MHz 3] ^sj- 
^ (RADIO FREQUENCY)* 3^ ?17>£]J1 > $7] ^^MItt 2MHz ^ efc^ ^sf 

^ (RADIO FREQUENCY)!- ^l7>^cf. 

<46> o]6fl nj-S^-, # 7 ] ^Hlvflofl A]-^efl^l(SiH 4 ) 7>i^ 7>^2f ^ ^-^7>^i7> 

^S]^, ^7) %*}^r ^7} #JjL ^7} ^#7] 3) $°\) #5}^n> 

( PLASMA)!- ^-71 tiV^^l 71^-ofl 

<47> HDP ^aj- ^-u] ^ s.^ ^1 6,284,093^^1 "SHIELD OR RI NG 

SURROUDING SEMICONDUCTOR WORKPIECE IN PLASMA CHAMBER" Bfe 7flA]^ w> 

<48> a o > 71 n]^- s.^ X| 6,284,093 °fl 4^^, A oM aVjESfl ^ vfl ofl ^ 

7l 7lJ^£l ^(CATHOD ELECTRODE), 7}oU= ?y ^ Ji J: *g (PROTECTIVE RING)* ^w]^ 

<49> #71 ^#7] 3^ A oM ffldt-EL ^ ^#3<H ^71 711 ^H. # 

^ ^^Ai ^Efl^ ^-71 7>o]c ^o) <Q^3\- ^#5^, ^-71 7>o]c 
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1020020067288 %^ ^7}: 2003/3/29 

<50> 5Eth #7} ^^71 ^ ^£^1 7]&o] ^o]^ ^-^flolji, a o > 7 ] jg^g. 

<H1H o]7>£l<>| ^1-7) #5}^n|-^- #7] tiVt^j 7 j ^ofl 0.0^7^ 

""MM 4. 

<51> H^JL, #7l 7>o]i= ^ <#7) ^^-^-ol Aj- 7 ] tiV£^l 71^ ^o]jL 

*1 ^££r 71^-S] ^liLt}- ^711 # 7 | aVg^ 11^^ «-7flol 

^ °1 (ATTACK) -=r y oM*>7l -^flolcf. 
<52> 7 >ol c AJ-7] t^Jr a o v 7 ] aV^^i 7 )^-J!|. ^ tJ-;* °133<>| ojc^ 

<53> Aj- 7 ] o]**£- AV 7 ] ^^.ofl ol 7 >5l 7l5flAlEi^o] 3}-g-O.S Aj- 7 j 7 >o] 

^ ^ ^7) ti^^ofl a o V 7 ] 7^3= #^-2}- 4^- -fK£A]*M aV 7 } ^ ^ofl 

<54> AV 7 j n]^- ^-^^ Aj- 7 ] 7>ol= ig 4 s£ 7 \ $_3L^ o] ^7} *l5.*\} 7}&3)- ±^ Tj;^ 

<55> o]?}, ^2fl 7l^S] S #S^V 

tfl*l 7}o)EL ?g-§- ^^^7lS. 
<56> £ la ^ f^Hfl 7]^ofl rtfs. -ts^n]-(HIGH DENSITY PLASMA; HDP) ^ 

av $-v]o) 7 }o]^. ^ (GUIDE RING)4 ^£7} ajofl cfl^ ^^o]j lj ^ 15 ^ £ la ^ 
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<57> £ la ^ -£ lb » 7}o)^ ^(5)£r 1 ^(12)^ <#7] A 1 % 

(12)31 7>^>5l ^^AS-^-Ei #Jf» ^ 2 ^(10)# Xf-tbcf. 

<58> ^7) 1 *g(l2)£ *)1 1 vfl^(16)^ A 1 ^3(20)°-S. ^^s]JX ( #7) *fl 2 ^( 

10)^ ^1 2 ifl^(18)4 ^7l 1 <^(20)-g- S^ilS *H ^^^cf. 

<59> a o V 7 ] 2 tfl^(18)^ ^V 7 1 ^1 ! tfl>§(16)iCf ^ ^Efll- ^Cf. 

<60> ^ t J$. 7 ) 7 >o]c ^ (5) o^H.« (pi) o^ ^-c^^Hl ^-71 *y (5) o_ ^ ^ 2 

^(18)olH #7] A 1 ^(12)^ ^31*1 Lfl^^* ^cf. 
<61> ^>7l *fl 1 ^(12)ofl l-e^>^^l ^#71 ^(14)°1 o^^H ^W^, a o v 7 ) 

^#7l 3(14)3] 1 ^(12)2] -^M^iLtf ^Tfl ^XI^cK 

<62> Aj. 7 l ^ 2 i^(18)£r ^£^11 71 ^(JE^ n] JEA])^ 3]^^ iELTfl *§>^H ^ V 

A ^$.7) ^oHl ^b^Tfl A oM 2 ^(10)^r ^^7l ^(14)^.^. 

<63> £ lc ^ £ la ^ ^ 1-1' S. 7>o]c ^ ^^ 7 ) zi^. ^-w)^ 

(CHAMBER) ofl &o^ f «K£*fl 7l^ c H] #i^n}7}- *>tH<q c^^ £ o)cf. 

<64> £ lc 1- #55}^ , ^7} ^^71 mi4) ^ ^^(22)o] fl^tf. 

<65> A o V 7 l ^€71 3(14), ^1 1 3\- *\] 2 7>o]^ ^(12/ 10)A^ «g^£ 7>o]c ^ (5)^ 

A oM ^ ^^-(22)^ ^*H(28) ^flofl 

<66> A o V 7 j #J=L ^q. (22 )^ ^ 1 ^(VlHl ^^l7lJ7, #7] ^^71 3(14)£r *fl 2 ^ 

^(V2)°fl ^#Al7jCf. 
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<67> j£ 7 ) *\) i ^^(Vl)^8r <^(RADI0 FREQUENCY) ^r^K^ ^(m) BIAS) 

^i^^-S. 2000 - 3000 Watt ^ 1.8 - 2.2MHz ^3l^°lH ^7] ^#7) 

miA)o\) °}7}& z\] 2 ^^(V2)^r o\]S. ^^K^ ^(|Wj) tiH<H^( BIAS) ^€-2.3. 
2000 - 3000 Watt ^ 13.37 - 13.64M Hz ^^WH a± em £\ o] ^1 CJ- . 

<68> o}6\) #7) ^wl(28)ofl A>^eflo](siH 4 ) 7}^ ^(0 2 ) 7}isq- *3 

7}^ ^og^ ^. 7 ) ^) i ^ ^1 2 #31 (VI, V2)3] <?}7}-5. ^-71 ^ ^^-(22)^ ^-71 «> 
51*11 71^(26) A>o]oil^ #^n>(PLASMA, 24)7} ^s}^, sfr 7 ] *Y^) 7] #(26)^ 

<69> ^-71 *fl 2 ^(10)^ tfl^ ^, *q 2 tfl^(18)€- A cM #51*11 7}& 

(26)5] ^Jitf 3.711 *S^S)7l nfl^l, olS -*7l #51*11 71^(26)4 ^7] Jft 2 

^do) ^i-oh^ ±^ *mm)°] ^^w. 

<70> j£ 7 ) ^ Ti^(Wl)^ 1.75mm 3} 7>*H , ^-71 #51*11 7l# (26) 

£-3. #*}^- #Hf^n> o}£-°- tiV £ ^ 71^(26)3] ^^^^qej- #7l # 

^(Wl)^- ^ 71^8 (PARASITIC DISCHARGE REGION) -fj-SJ^. 

<71> tE)-^ ( a o V 7] ^J-^cg^ofl 0.0^ Aj- 7l §^p> o]£--g- ti> £ ^ 7^(26 )3} 

°d^^r ^*Rr afl^( BEVEL) ^(AlH <H @) (ATTACK) # ^4. 

<72> 51 Id #Bfl 71 #3] JI^S! #e}^nf ^gV^-Ul^- O^^Cx] HDP ^ 

^(liuH #51*11 71^-olcf. 

<73> £ldt ^SS^, #7} HDP #3-^ ^ *H1 #7] #51*11 7l^-(26)^r #5131 7) 

#(26)3] ^(44)* ^13]*>ji ^3} cg^^ a> 7 i tiV^^j 7l^( 26)^1 aVu 
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(40)°fl <2}E}ja ^^^-(46)^- ^^^(48)^1 O-S. ^^$\JL Stb, ^] _u ^5). 

^(46)^ ^^^-(48)^: tiV^^j 71^(26)^1 ^s}-^ 5}ol u] ( 5 o)ofl 

<74> aV 7 1 a}c^,] 71^(26)^ sfl-EL ^>S}-^ol ^g*5i ^-Eflol ji SEt-V, aV 7 ] h> £ 

31 7l#(26)£- #7l JeL ^5^(46)* «-^/ ^7) 

M^a^i7> ^£ ^^014. 

<75> ZL^Jl, -S-71 ^^^(48)^- #7l oViE^ll 71^(26)^1 ^(44)^1 9X9X& A o V 7l °JjBl 

J± ^3^(46)* x\)7]?>}7} $)f$\*] svolcf. 

<76> #7] HDP ^Vs)-^ =§^£- ^-71 ^S}-Bl-(50)ol ^z}-^ -foil ^^M, A o V 

71 ^V-E^l 71^(26)^1 a o v 7 i afl^t «.<^^ £ lc ^ #5^p}(24) °l£r^ ^<5Rr ^ 
(0) o]^-6\) oisflAi c>| ( ATTACK 

<77> A o > 7 l HJ^ £ lc ofl AV 7 1 tiyt^l 71^(26)^ ^"71 afl 2 ^ (10)21- £1 ^ $] #3 

(Wl)^l 7l^ a^^oflA] ^j^t}. 
<78> nj-el-A-1, av 7 ] o^ai^. aJ- 7 | j^o! ^ <3<*(52H1 ^Mg^M #7l ^5131 7] 

^(26)^ ttf^i ^Tjt}. 

<79> -£ le ^ .£ Id ^1 71^-ofl HDP ^^NM all *g( BEVEL) S-cHfl- 

A>^ol^. 

<so> £ le 1- a o v 7 ] Af^l-e- c ld oil ^ oi@j|. hii^ ^ 

^ ^^(52)* ^-cfl*V 5!^, ^7l A^joj ^a. 5oiE( 54i 56)^ ^71 Efolui-g- ^ 
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#7l *}±(0) °l-£r4 >&-§-*H ^-#<H n].s. ^ ^jjL^ o.j= 

<8i> a 0 v 7 i <^uj^ ^-^o. ■£ lc ^ ^-^(Wl)AS.^ 7}*$ ^1 2 ^ 

<82> ^, a o > 7 ] o^lo] e^o] ^<yoj£. £ lc 21 AV 7 | ^tt](28)^ JL^^SLsL o] y} 

€ 1/ 2 #^(V1, V2)-4 £ la ^ 7Hj= ^( 5 ) ^Eflofl 7l<Ll*H > ^} <$7] 

*\) 2 *1^(V2)^ #7l 7>ol^ ^( 5 )ofl 71^^^ -fi-JE.fsflA-1 o> 7 ] 

<83> a o V 7 ] $e}^n> « 0 V^£- ^^p>1- ^SKr *±±. o)^o) ^y) ^ 2 ^^(V2)2) 5} 

^ ^sHr(RADI0 FREQUENCY HI ^r7}^°_S. S. lc «H*t -^(Al )^1 ^ ^ 

<84> #7] 0]*$°- Aj- 7 ] 2 ^(V2)^ ^S)-^7> ^^S]7l ^ofl #7l #^p|- 

*-§-^* <4i ol^-o^ sg-g. 7.1--B- ^S.(MEAN FREE PATH) 7]- .£ 1 c 7]$ 

<85> ZL^JI, <#7) ^7}^ E^o] u] -g- ^2}-^ #71 HDP #S|-^ ^ f^l £ lc S] 

te^l 71^(26) #-?-5. I:2}7M ^I-H^l 4i7> sfl^(S.Tgofl ^aD^o! .as] (BRIDGE) 
o.«v^ # 7 j tiv^^i ^7>7j-g- ^tfl ^ ^(CONTACT) «o v ^W. 
<86> £ 2a ^ ^Hfl 7)#ofl <4 €- E^fl^i^ ^avsl^ eMM-g- ^sl-HVo) f^^o] ^uf^ 
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<87> £ 2a * #^*}<£ , <#7] HDP #2!" *H1 >S-7l «KE*fl 7] ^-(66)^- #5.$} 7l 

#(66)^ ^>«.( 7 2)# ^^JI afl>i <^a. cg<^^ ^- 7l a> £ ^ 7l ^. ( 66) o] 

(64)^11 ^Elli ^5^^(62)4 ^^ev(60)ol ^>^o.S ^^JL ^B) tt 

^(62)^ -*7l ^^^"(60)* Ifsfe «V51^ 71^(66)21 (70 HI 

<88> a o V 7 ] o> £ ^ fzVs] A o VBfl^ £ id 2f ^*>d} ^1, #7] aV£^l 71 « 

(66)£r ^"71 sf^m-g- ^3^(70) ^1(T1)7} 45, 50, 55A AS ^vt^jil §>^cf. 

<89> ^"71 HDP ^sK v ^21-^1^ ^^H^ £ lb 2] 7>o]^ ^( 5 ) ol-g-J2f £1 C o] ji^ 

€ A o V 7l *ll 1 2 £^(V1, V2)* <?17>E1^JL ( #H^} o]^ol ^ nj.^ 

(66) -^o] ±7$ °§<*(68H1 o]Efl^- ^7l^r ^-8: %]3.f>}<&t\. , 

oo> £ 2b ^*1 £ 2d ^ £ 2a 21 yl^^l 7l^) ji^^ #e^P)-(HDP) ^afr^M 

oi> £ 2b tfl^l £ 2d 1- ^S*}^, 5L 2b tt 51 2a 2] B}o|ui^ ^sJ-WO ) ^ 

*H(T1)7} 45 A IS. £ 2a 21 *V£*fl 71^(66 HI ^-f°lJl, £ 2c ^ #7l 

sl-°lM-g- ^ S^K 70)^1 (Tl)7} 50A ti>£^l 7l^(66)<^l ^3MS ^>1°1, #7l £ 

2d ^ #71 el-om^- ^5)-ov (70) -^ 7} . 55 A o_ s av^^l 71^(66)^1 
#71 aVi^l 71^(66)^1 mi*i ^-^21 ±^ ^^(68)1- ^^1^. 

<92> sl-7l(TIfi)2l Efl (TABLE )£r, 5L lc 2) HDP #«HH, ^-71 HDP <L> 

5^ ^^1*1 ^o^H A o V 7l aV£^l 7^(66 HI aV 7 } S}-om-g- ^ 

3KK70) ^1(11)2}- ^ ^ ^Tjll- uj-E}-^^ 
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<93> [S. 1] 



5fl 7]^Si\ HDP e^oUj H^gv sgjla] glTjl 



45 



50 



55 



S. la SEfe lbSj 7|-o|5L % jzf , 



-(*) 



-(*) 



<94> 



<95> 



-#7} 5. 2b ^*1 £ 2d ^ A>^4 ^o], a o i- 7 ) av £ ^ 7l^(66)ofl Hfl^t -^S| Aj-^- 
& ^7} 2^o]ui^- ^^^-(70)0] ^7]^ ^Efll- 3. ^]E(7 4j 76> 78)0!] 

-#7l HDP ^SK 1 - ^ dE^HH, ej-om-g. ^2|-Bi-(70)^ ¥^11-^ £ lc si 



tH^KBUFFE R) ^ 



<96> 



<4^1, -£ la SE^r £ lb ^ 7>o]^ ^(5)^1- 5E. lc ^ JL3j€ 1 *11 2 ^€ 

^1 ^1-g-^r ^"71 #51*11 7l#(66Hl f^^Tr B^l M ^ 3]- ( 70 HI ^ ^ 3 ^HS 

H 2a SI ^^(Tl)l- th=K 
<97> aj-21- ^-o] ^Efl 7l#ofl nfli^, Aj-71 HDP ^^l 

aV£^l 7l^-Sl W-O^ofl o]Efl^- ^ZL, 4h7] ^Efl^ tiV^l ^7>^1 ^-§; ^Sfl 
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[^o] o]Ji jit} 7s\±r 71^^ 
<98> § ulvgo] o}^3!7.\ t}^ 7)^^ 4^)^ 7>ol£L ^ °} £^ o. 7^0) 

<99> ^ oi=ji7> ^ cfs. 7l#3 4^ 7H^ ^*ti 

£^1 7l#fi] afl^ ^ofl 7>€fl^l^ o^-g. «oM^ ^ 5U*r 7>ol= ^ j7^£ # 

<100> .g. i^o] ol=j77.> S>if- 5£ t}€- 7l#^ 4*llir te^fl 71^; ol) ^ S] ^ 4o|uj-g- 

7>o]c ^ ^ Jl^c #S^n> ^aV #H| S oj-g-^- ti>t=^l ^7} 7\}^^^ 7\}^-5\ 

t= n 5U4. 

<ioi> ^-71 7)*£^°^ 4^1- ^-^*i-7> ^siw, ^ ^ ! j7^ £ i-^pv 

^^1€ ^ ^4 ^-71 l-e^>^ 7Hi= ^-i- 3LWS1, ^71 7>o]^ ig o. AV 7 ] 

t^H^r ^11^, A o V 7l 1 ^ 71-^El ^^A^^-Ei 
##5lJl aV 7 ) ^ 1 AVxga.^ ifl*^-§- ^ ^1 2 #7) ^ 2 

^4 A oM M}^4 ^ Cg^^^H.^ AV 7 ) ^ ! ^ vfl^^# ^}o^ ^o^c 
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3 7fl<^ ##^-1- ^l^Jl, ^y) *fl 2 ^ ifl^^ ^1 1 ^ ifl^^cf M, ^-71 

<102> #7) ^ o. ^^ 7] ^o] ^olJ7 ; ^-71 ^ ^^ofl l ;g<£4 AV 7 ] ^^ 7 ] ^ofl 

<103> % 7 ] i 6\)& (radio FREQUENCY) ^4t^ ^((^J) ti}°H^3. z]-z}-o] 

2000 - 3000 Watt ^ 1.8 ~ 2.2MHz ^Spji, <#7] x\] 2 *l€£r ^15. 

(RADIO FREQUENCY) -§-(|W]) wH^S z}-z^o] 2 000 - 3000 Watt ^ 13.37 ~ 

13.64MHz ^lIHH ^i^S)^ w^^t}. 
<104> 5 £^j- j av 7 ] afl l ofl s (RADI0 FREQUENCY) ^^Hr^ ^(|W)) wfojo^^. z]- 

^o] 2 000 - 3000 Watt ^ 13.37 - 13.64MHz 'SfliflolM ^f^ji, ^7} 2 
°1]^(RADI0 FREQUENCY) ^^Hr^ ^((W)) tiH°l^^- 2000 - 3000 Watt ^ 1.8 - 

2.2MHz ^^-IHH wJ-BJ-zi^-t)-. 

<105> -# 7 ) j7^£ #^P> A>^-nl- -2V^-u)^ ^ ^ofl ^-71 ^ , ^7] #JjL # 

<106> ZL^i, ^-71 2 ^ tfl^ ^-71 aV£^l 71^-^ A>oj6f| ^>o] ^ l. 75mm 

iLnf HBj, #7) 1 ^ *ll 2 ^ ^<H*V ^^-i- ^ v £^- SfrSr uj-^zi^q-. 

<107> ^-71 ##-^-1-^ AJ-71 ^ 1 5^ ^ 2 igS] ^J^H tfl^a} A^ Ojo.^^ Aj-7] 

##^-1- A \°}^\ ^^i^- all ^5]^ 3°1 Uj-^Zlsl-C)-. 

<108> ^ ^ 2 ^AHl^, #B}^nf Alsj-nl- ^sV^-aHl olol^ , ^£^1 7} 

^71 ^ ^011^^ olZ^Sl^ Aj*]s} Aj-JjL A o >7) ^.g. #a1 
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*>£f 7>o]c ^ , ^-71 7}ol= ^ ^"71 3<£) Sf^-g; l-ei^ X] 1 ^, ^J" 

7} *fi 1 ^ 7H V ^>^ ^^^-^Ei $=*M ##5J X] 2 Xl 2 ^ # 

Jf^H A o VJ fl- U=«H A oM Xl 2 ^ <a^€ ^>*I ^fl^ 

Xl 3 ^4 T^l^al, >^7l Xl 3 #7] 7>o)c *g ^ <3 ^MH #7] 

i^«Hi s)«q i-e^H^i ^ ^^ticq- xl 2 ^ 

*V qi^^ o] 2] 7^ ^-71 xl 1 ^ vfl^s} 3i ^^.cf e ^-^ojc}-. 

<109> Aj- 7 ] a) o. ^^ 7l ^o]jl f Aj- 7l #j=L ^ofl Xl 1 ^sj. Aj-71 ^§^71 ^ 6fl Xl 2 

<no> ^7} Xl 1 *i^£r ofl^(RADI0 FREQUENCY) ^r^K^ -^([W]) z}-zH 

2000 ~ 3000 Watt ^ 1.8 ~ 2.2MHz U3Ho)H a]^^^!, #7l Xl 2 *l^-gr oflS. 
(RADIO FREQUENCY) ^^Hr^ -g-((W)) u>ol^^ S zj-zj-o] 2 000 - 3000 Watt ^ 13.37 ~ 
13.64MHz ^u|HH Aj EM £ ] ^o] y^^^cj-. 
<m> ^-7) ^1 l ^-g- <HlS(RADI0 FREQUENCY) ^r4^ ^(1^1) wM°l^S. A 

2000 - 3000 Watt % 13.37 - 13.64MHz ^ifle^ Ajai £ )j7 ) ^-y] ^ 2 *i^}£r 
°1lH(RADI0 FREQUENCY) ^^K^ -§-(|W]) 40)0^5. z^o] 2 000 ~ 3000 Watt ^ 1.8 ~ 
2.2MHZ ^ifle^ AjEMSL)^ ^o] wJ-BJ-zi^cf. 
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<H3>^-7l 4 2 ^ vfl^^ a o v 7 ] u].^ 33 x\o]d\] *\o] o.25mm ^Hl, 

<114> #71 *1 3 ^ #71 al-S^l 7l^;# <#7] 7}o]EL ^o\] <£^a}?}7} ^ ^i^^l 
^. 

<115> i^o] ^ 3 AJaH^ ^t^ ; Aj. 7 l ^u]Vi\o\} ^ f z$ Aj-JjLofi ^ 

€ A o VJ f tt, ^ ^"71 a}* 7>oli= o. ^v- ^ t= AV3rJ.nl- ^^-^y]^ o] -g- 

-a^s. #s^°i ^aj-aj-^on oj^^ ; avs^i 7i#-a- $yi*>ji, ^71 ^ 

A <M1 #7} *V£*fl S^^JI, ^-71 ^o\) ^ 71-^1- ^^JL, <#7] 

&^r°\) (RADIO FREQUENCY) ^4^^ -^(l^) wH^^. AA Q ] 2000 - 3000 Watt 

S 13.37 ~ 13.64MHz ^^iflofl^ -^Slxr ^ 1 W^JI, #7} §>^f ^ofl oj- 

oflS(RADI0 FREQUENCY) ^^K^ -g-(^) ti}°H^S. zVzVo] 2 000 ~ 3000 Watt ^ 1.8 - 
2.2MHz w^iJHH z\] 2 ^-8: ^Hr)-^-, #7] *fl 1 ^ *fl 2 ^QSLsL #7l 

^7}^ 0l.g-0.3L ^°]*] ^7} tiV5L^l 7]# #ofl Aj-^nl-o. a^V^H ^ o] 

<116> £^V, #7] 7]^;^ A o V 7 | tiV £ ^] 7]^.^ ^A^O. S SfljE. ^^"4 

oPE^H. ^S)-^ f^Rr #7fl<4, #7l ^Sj-«Kg- °l-g-*H ^ ^ «] ^ eg 

* ^-g-*Rr ^TflSK ^"71 ^^-nT-^. n]-^=L5. ^ H| c£ c*| ofl cl^ Aj- 7 ] 5)) 

1= 7^cgnV^ al-^ ^^jo] AlzVO.5. E ^^1^- ^ ^ c+ 7^1 ^- , #7] <5lj E) U_ 

A o V 7 | E^j vflcH] |<^n|A tgA^Kr ^Tflfif, # 7 | ^c^^ v} + ELg. *H # 
71 tiVi^ll 7)&2>\ JjUflfi]. ^]-«<Hl Aj-7] ofl^ti. ^SJ-DV^ ^T^Rr ^^Sf, # 
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7} #51*11 7]%3% #7] efom-g- ^S^o] cj^^ oj^c^x] 

*fl 4 -S^Hfe ^tH, #7l #a}-^ ^, #7} *\ ^ofl ^^]^ 

# J I L ^ #71 ^ 7}o)r=L j7^ £ #Hf^nf A]-^oT. ^^j^ o] -g-*} 

<^ JL^£ ^^o> AVS}-^ #3-«o V lH A oM #51*11 7l^ ^A^O.^ Hflc 

A^nl-^ ofl^jo ^S)-^ atf 1 ^^1^, #7l <*j E) Jtf ^sfDV^. 

32f tl]^ ego* o. ^ 2 #7fl<4, ^-71 <*E| l± ^5}-nl-i- «1 

"^^l #7] sflc ^^nv^ tiVj=^l 7l^# ^ ^ o) a} z}- e^]| 

A 3 ^31<2K #71 °-«El ti. ^5)-nVjif ^"71 E^^l tflofl ^<3*Kg- *g Aj ^ 4 #7112}-, 

#71 ^^M" «H #7l #51*11 71 ^ "-i^S}- ^Jfofl $1^ AV 7 ) oflEltL 

UsK v -i- ^Tls-l-^ all 5 #3l£h #7l #51*11 71^4 ^>7l ^^-ofl e}oli,i^- ^s^Kg- 
-t-^15- #^*Hr all 6 #312}-, ^-71 *fl 1 ifl*l all 6 #31 5. #7l #51*1} 

7l#-§r #71 ^ofl ^.^^171^ afl 7 #7fl2}-, #7l ^ifl<H| ^-^ 7 >^# ^*Hr 8 #31 
*h #71 #^ #^1 ^1 1 #7><5>^ 31 9 #31 2}-, #71 *H1 afl 2 ^71- 

S>fe a]] 10 #7112}-, #7l all 1 A A 2 ##.^5. #7l ^7>i» #Ef^n>^. f>\<^ #7} 
#51*11 7l# #oll #3^# #^*>^ £o] ^6\t±. 

#7l i^S} -^7)}^ 25 - 40A 2) ^^15. ^EHsl Jl, #7) all 1 ##-^ °11H 
(RADIO FREQUENCY) ^4^2f ^(|WJ) #0)0^^ z|z}-o] 2 000 - 3000 Watt ^ 1.8 - 
2.2MHz ^S|E15L^ *}JL, #71 all 2 ##£r ° e v °HS(RADI0 FREQUENCY) 

^A ^-(m) BF°l°liS ^©1 2000 ~ 3000 Watt ^ 13.37 ~ 13.64MHz ^^vfloflA^ a]eh 
£l £4=- ^ 53 01 B^^t}-. 
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<ii9> Stl, <#7) *fl 1 (RADIO FREQUENCY) ^sHr4 wH°1^5. ^ 

2000 - 3000 Watt ^ 13.37 ~ 13.64MHz ^3H°IH ^em^c^. §|. JLi a o > 7 | ^ 2 ^ 

^o. ov o]] sr (raqio FREQUENCY) ^:sHr4 ^(1*)) ^H^S. 2 000 ~ 3000 Watt 

^ 1.8 ~ 2.2MHz ^i-lHH AjEflj]^ s}^ ^o] ti>^3i^cf . 
<120> o]^>. 5L^-i- %>^H £ ^^*>7lS *Vcf. 

<i2i> £3a^^- JL^S. ^-s]-^ ^*v;*vtij ofl 4 a. *\] i ^AHjofl oi^ 

<i22> £ 3a 1- ^-S^, ^7} 7>o]c ^(ioo)^t ^^_7] ^(108)^- t^*}^ 1 % 
(104)4, ^7] 1 ^(104)^ 7}^7}z\ <$<*o\] 2 ^(102)^.5. ol^o^u), 

1 ig(i04)£: 1 ^(114)4 *I1 1 ^(116)^ 7>^lJi >^-7l Tfl 2 ^(102)^ 
2 tfl^ (110)4 1 ^(104)^ *ll 1 ^(116)°.^. 2 ol-f-^tf 

<123> gc^ ^ 2 ^(102)^r *ll 1 ^(104)^ #7] *\) 1 ^(114)°. 5. 

^ 3 7fl o]^ ##«-(106)# 7W£S -^-71 1 ^(H4)ol ^ 

7) *ll 2 ifl^ (110)^.4 ^"Tfl ^S^^ ^-Cf. 

<124> =L^JL, ^7} ##^-(106)^] ^*Rr ^(112)£r ^7} 1 ^ ^ ( lU^tf EL 

2 ^7j(110)li4 ^^51-1=- sl-JI, #7l ^§^71 ^(108)^ *]"51*fl 7l^-(£^ 
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<125> # 7 1 l *fl 2 *8(104, 102)-^ ^H?V 3^3* *>J1, #7l 

#?1 *1) 1 *8 (104)33 ^1 2 ^ (102)^1 f^^H tfl^ # 7 J =-#^-(106) 

<126> 5, 3b ^ £ 3a ofl 7 >o]^ igo) Qj tL^^. ^.^^ AfAl^olcf . 

<127> £ 3b # #S*>^ , £ 3a °fl 71-olc ^(ioo)Sl oj^H.a.(p 2 )^. a}X]^6\] *\ 

, #7l 7}o}^ ^(100)£- #7} ^#7} 3(108)31 ^* IrSl^ *H 1 *8(104), #7l 
*!} 1 ^(104)3} 7>#7>3 ^^O.S^-Bl #«~|- ##S]JL #71 *H 1 ^(104)21 # 

^h.^ o) =^ tfl<i?*# ^ *ll 2 ^(102)^, #7l afl 2 *y (102)31 #71 

31 ^ <3^*IM #71 Til l ^(104)31 vfl^-g- <£#sj ##^-(106)5. o] s^^i 

<128> # 7 j 7 ].o}^ 1%(IQQ)6\\*\ # 7 ] X\] 2 ^(102)31 2 ^(110)£r #7] *fl 1 

^(104)31 Tfl 1 ifl^(114)icf iELZL, #71 ##^-(106) 3) vfl^J-f ^3} ^ 

(112)£- #7] 7|1 1 *y (104)31 l tfl^(114)icf £1711 ^£]-£4==- ^cf. 

<129> i 3c ^ £ 3a 31 «v*v n-H ' 5. ^^r^r 7>o]el ^4 ^^7l ^uRl 

SZ 0 ^, til-tr^ 7l^;#ofl S.^v} 7 \ %V]o\ ^S.o]v\ _ 

<130> £ 3c 1- ^S^, #7l #71 ^al(126)^ ^<$& ^ 7^(£^ofl nl 

^1)7V #-^ ^^-(120)4 ^^71 ^ (108 HI oiyj-sj ^ x/ ^| 2 ^ (V3, V4)°- 

^ #71 ^£^1 71^(124) -?! °11 #e^^oK 122)21- ^ #Efl» M-Bl-Mlci-. 
<131> #71 *fl 1 ^(V3)^ ^15. (RADIO FREQUENCY) ^5^3)- -g-(|i]) v}o) o] ^(BIAS) 

3- 2000 - 3000Watt ^ 1.8 - 2.2MHz «^i-lHH ^eHi^ # 7 ] 2 #3l(V4) 
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■8: *\)2. ^4=^ a>ol^^(BlAS)S. zfzj-o] 2000 - 3000Watt 5? 13.37 - 

13.64MHz "^^-MH 7^0) v}igz\t:}tt, 

<132> a*V, all 1 (RADIO FREQUENCY) ^^Hr^ ^(^1) fV°l<X^S. z}- 

2000 - 3000 Watt ^ 13.37 - 13.64MHz ^5)51, ^V 7 ] ^ 2 

<^1S(RADI0 FREQUENCY) ^*r*4 -§-([W|) aH^iS 2000 - 3000 Watt ^ 1.8 ~ 

2.2MHz ^i^HH -S^fe 
<133> *V7}(TfeH £ 3a tfl-§-£]^r -f-^ £ 3a ^ a]-§-^>^ _£_^o} ^7} 

<134> ^-71 7>ol= ^(100)^8: £ 3a XI 1 ^(104)^ XI 1 ^(104)2] 7>^>s] <3*j 

X] 2 ^(102)-8r 7>^l£^- £ 3b «IH -S-71 X| 2 ^(102)£r XI 1 *g 

(104)2} ^4 ^3i*V vfl^_oj£.«Ei #7) ^^71 3(108)* l-ei^>Jl 5fe Xl 1 ^ 
(104)2} ##^-(106)* 2\E.-^- 

<135> ^*V > Al- 7 ) 7j-ol^^(l00)^ #7] l-#Jf (106)°-) ^^SLg. ^#7l 3(108) 

¥9J «>£X1 7l ^-(124)4 #7l XI 2 ^(102) ^ojofl ol^g).^ 4.3 ?i^(W2, W3)# 

<136> ^, ^-7) 7>o]j= ^7} al5LXl 71^(124)^ ^7] ##^-(106)2f ^ <5>^ € 

(112) A}ojcq t}5}(W2)5. 1.75mm 2} ^-^l aVjEXl 71^(124)^ ^v 7 ] ^ 2 ^(102) 

2} Xl 2 ^(110) Al-o]^ 7|^(W3)S. 6.75mm 2} ^-c}-. 

<137> AV 7 ] ^ ^-^(W2)^r £ lc 2] ^ #3(W1HH2-) *hfc(0) ol^-oj 0^1^- 

Sfl>H -S-71 7>o]^ % (100)^1 ^7lolcf. 
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<138> HBjjl, ^-71 7>o]= ^(100)^ ^"71 *fl 1 ^(104)^1 ^^ol 4V7I «V£S]1 71^: 

(124)S] ^Jf^JfEi o)^£] £ ^. ^sj^ A o v 7 ] ^j ! ^(104)^ *)1 1 v4]^(114)ol # 7 j 
71^(1240^- 

<139> Aj. 7l 7j.0j.EL ^(100)2j ^gr 1 ^ 2 ^ ( 104 , 102) AsL 7\]t£ *§s§f>\ 

M], #7] Tjl^r ^Eflir ^71 #^n>(122)7l- ^>7l 7>oj= ^(100)^- tc) uj-^j ^s>7fl <5> 

^ #&|^ol efl^oi^ Ej-o] iL 3f (RESIDENCE TIME EFFECT)* ^<>M ^ 
^1?1^1 5£tj-. 

<140> a o V 7 ] ^7} 3j(108)^r ^-71 7>ojc ^(1 0 0)^ ^ O.^ o] 7$ £j o] ^^S\JL, ^ 

<$7] 7}o]EL *g(100)J±tl ^Tfl ^ *H ^7} «V^1 71^(124)^ «£/ #^-gr 

<wi> A o v 7 j ^j x/ ^j 2 *I^(V3, V4)£r ^"71 *fl*Kl26)°ll SiH 4 Q 0 2 S. € *3 

7fi(5L^o 1 j C j £Aj)# ^ej-^P>(i22) >£3j3. ^»<>H ^7| *VS.$l] 71^(124)^1 
^•(Si)^ ^(0) <>l£riL5. £ #e}^n>(122) ol^ol -a-^SlTll th=f. 

<142> #7} #5f^n>(122) °l-&£- A o V 7 j yv^^j 7 j ^ 124)^ ^>u)E}- ( ^ 7 j 7j.0j.El 

^(100)^f ^7} «K£;*fl 7l^-(124)?i^l ^l^sl-^ i^] 7V2KW2, W3)^l 7l ^« 0 V*i<3 

<143> 7 )a$ wj-^cg^oll A o V 7 j -2j.^ n j. (12 2) Ol^-oj ^ojc. ^ 2 ^^ (V 4)ol 0} 

7>^ ^"71 ^#71 *?(108) 4V7I 7 >ol= ^(100H1 71 (COUPLING) € TlsfiAlti 

^Ki^l D l :e*1H1 sjslH -B-ssli, TlsflAiEi tivt^j 7l^(i24)sj 

ofl*l(EDGEHl ^71 #B}^nKl22) Ir^^o.^. #7l ^£^1 7l ^-(124)^1 ^ofl 
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*1 #7l ^E}^v\(i22M ^tb t}€- *3 4^ eflolE(RATE)^ ^-|- « 0 v*l cfl 

<144> Zl^, #7j #H^nKl22) oj-g-^^ aV^( 0 ) ol^s]-^ ^ #3(W2, W3) 

#71 7]^ ^^^^ofl $-°}Z\o] a o V 7 1 tiVjE*)] 71^(124)^ «fl <g Jf$KA2)*fl ^ 

*l^l^r, ^ #3(W3)£ #7l »1 2 #3I(V4)^ ^5)-^7> ^£]7l *H A]-^ 

°l-8r^ ^-3- ^ ^^(MEAN FREE PATH)7> #7l 7^ ^^^l ^ (W3)a.cf ^ 

<145> # 7 ] jt.^^ #7l o}^o] #71 ^^71 ^(108)^11 <?l7l-^ 2 ^^(V4)^l ^ 

sHr( FREQUENCY)^ #7] oj^sj-^ ^ #2*(W2, W3)£] 7l^ y 0 v ^^^^« 

<146> i 3d ^ £ 3a ^1 7}o)^ ^ ^ ji^sl ^^v} ^^^u)Wr oj-g-^o} 

HDP #5)-sl-ol ^aj-<g ti> £ ^ 7 )$.<q «11*tB (BEVEL) M-Ef^ Af^lolcf. 

<147> £ 3d ♦ #S^V^, #71 HDP ^*H1 £ 3c a) aV£*fl 71^(109) # 

Hfl^ £ Id ^1 «>£^1 71^(26) #Hfl$l- ^-^^Dl, #7l 51^5. ^S}^} *>Sj-^ ^ 

^#w]^ £ 3c ^ 7>oU= ^(100)4 te^l 71^(124) ^-°H1 ^ #3(W2, W3)* °1 
^7lS 7>^l7l nflg-ofl #7l HDP ^-^SLS, £ Id ^1 e^lM-g- ^^-^(50) 

<148> #7l °1 ^i^i , #5|^p> ol^^S] o)^ 3g^- ^ ^jsL(MEAN FREE PATH) 7} 

#7] 71^ "J-^l^^Sl ±^ ^-^(W3)HC1- ^7l nfl^-ofl ^cfl ^-g-^-g: 7}^J1 #7l 
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31 71^(124)3 «M!PM|(A2)*1| ^ ^sfl 7l#cflal a_v 7 ) # 

3 « A <M- &50"4. 
<i49> ZtelM-, A oM 7}o1j= ^ (100) ^. ) H 3c 6\)x\ oV^l 71^(124) 4 #7l 

##^-(106)^ 3*Hr ^(112) AVo)^ ^^^2)^. 1-75mm 5. ^^ 7 ) nfl-g^, ^a. 2. 

^^(130, 133 ^-71 E^-om-g- ^Sj-^Hl ^ ol-g-o^ o]*V *(H0LE) S&^zr 

<iso> nJ-eM, l ^Hm, £ 3a 3L^ S. 3b ^ 7}-o]£L ^(100) oj-g-^ c 

3c £1 #^(V3, V4)^r ^-g-^^, £ 3c £| 71^(124)^) ufl^ ^-^(A2)<H1 #7] # 

<152> £3c t ^"71 JL^S. #H}^n> A_V5J.nl- ^z^a] ±=. &5.*ft 71^(124)^- 

7>o]c ^(100)°H ^r^-^^lJl, SiH 4 ^- 0 2 £- € *3 7>>i(£^oll ^ 
WK126H] ^^Aj^lji, ^i^o.^ ak* ^^. (120)j2l . ^^ 7] ^ (108 )oll 1/ 2 
^(V3, V4)# °]7M^a-1 a 0 v 71 7] ^-(i24)ofl §e|-^pK122) ^#^4. 

<153> AJ. 7 1 ^^n>(122) o]^^- 7$# 7 ) 3(108H1 *\7}& 2 *I^(V4)-<L5. #7l 

«VE*fl 7) ^-(124)^1 -fK££H HDP ^J-sl-ei-* «V£^1 7l ^-(124)^1 ^^-Aj^lcf. 

<154> AV 7 1 -3Vol ^ofl > a o V 7 ) ^ef^n}. #2V^-Wl^ AV 7 ) ^W](126)uH 91 

7>€ ^€1- ^^0.5. ^*} 7 ] 3(108)4 A o VJ5 r ^^-(120)^5. ^-Ei ^.^(OFF)^] 7]ZL, 
^■71 ^ 7fi^ ^^1^1 ji f a o > 71 7 >ol£L ^(100)ofl>H #71 71^(124) 
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* -S-^Al^H #7} JL^S. #£}^n> AV2)-nV ^a^til^E] #7] H> £ ^ 7l^(124)# 

<155> 51 4a ^ ^ ul^S. #^n> Aj-^nV ^av^-tijo!] 4^ ^ 2 >*)Ajoflo|| oioj 

<156> 5. 4a » ^S*V^, #7l 7>o] c ^(140)^r #7l Aj*l7l ^(148)^1 ^^-8: l-s^V 

^ *ll 1 ^(144), #7l z\] 1 ^(144)^ 7>#7}-eH ^^ofl ^1 2 ^(142), #7} 

2 ^(142)^1 ^ ^<LsL A oM 2 ^(142)^ £# a] ^ ^ 

3 ^(146)^8: ^wl^l-JI, #71 1 ^(144)^r 1 ^^(154)^ ^) 1 ^ ^ (156)513. 
oMji, Aj-7i ^1 2 ^(142)^r ^1 2 ifl^(152)2|- ^1 2 ^1^(156)^- °l^-<>lAl:n., Aj- 7 ] ^ 
3 ^(146)£r *ll 3/ 4 ^(152, 150)4 ^1 3 5>1 ^ (156)ilS. °1-Ma]c1-. 

<157> Aj-7] ^ ! ifl^ 3 ^(144, 142, 146)£r sq^-g: -§-<a] 31^0.5. f$s§X\?] 

3-, *fl 1 -4 *f) 2 ^ 4 1^(154, 152, 150)^ ^efw] o> ^7} =£0.5. 71*1^ aj^ 

<158> a o v 7 ) ^ 2 ^ ^ 3 ^(152)£r ^1 2 ^(142)^11 *ll 3 ^(146)°1 ^-JlS. 

^^5? 71 nfl^-ofl -g-o^^ ^^^j7 ; Aj- 7 ) ^ 3 ^(146)^5. #71 

2 ^(1442)^1 s-^r #7l 7>o]i= ^(U0) m/ ^-^-S aVSL^l 71^(51^^ D ] j£Al).g- 
°l-f^l7l^ ^Hit-Bl (HANDLER; -£^°fl *1 J£a1)o| 01/ ^od 0 ]c}. 
<159> Aj-7] *fl 3 ^(146)^ #71 aVi^jl 71^0] ^-71 7>o]c ^(140 HI <$^°] 51 

<160> £ 4b ^ £ 4a ^1 7>ol^ ^ 3.,^ a>a)£o1c1-.. 
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<161> £4b t S. 4a °fl 7H = ^(140)^ U^! -f ^-(P3)^- a\a]S.o\]*\ 

, <#7] 7}o)il ^(140)^ ^7) ^$.7} ^(148)^ ^ -§- #a]*Rr *)1 1 ^(144), ^-7} 

1 ^(144)^ 7}^7}2] ^# 2 ^(142), ^"71 2 

^(142)^ ^Y^H ^» ##£H ^71 2 ^(142)^ <g 

^€ Ti^M ^fl^^-i: ^1 3 ^(146)^ 01=0^^14. 

<162> #7] ^a>^1 tfl^*^ Aj- 7] ^ 2 ^(142)^ ^-^4- ^z]-g- 0]^^. ^ ^ol 

<163> a*}-, ^-71 7j-o]= *g(l40)<M ^7} *fl 3 ^(146)-£- #7l ^1 2 ^(142)^1 ^ 

^>7l ^ 2 ^(142)5] h^^\sm f>}jL, s&7] ^a>^1 ifl^^ofl ^sfl # 

e^>c^^] #j=l ^7^(150)^ #7l i-fl^^°fl £)*fl 

^^(152)^ EISm is}3L, ^7} z\] 2 % (142)<H1 vfl**s<£] #7l 1 ^ 

(144)^ vfl^o} ^iLt} a.7fl *>t}-. 
<164> a o v 7 ] ^1 ! ^ ^ 3 ^(i 44i 142, I46)^r 1 ^^(156)# 7>^£^- 

A oM 2 ^(142)£r ^71 ^1 1 ^(144)^1 ^-^S^E-i ±^ ^o)^ 2 )S. 
# ^s-> £ s. ^j7, ^-7] ^1 3 ^( 146 )^. Aj-7) ^ 2 ^(142)^1 
fe°l(H3)3. ^» ^<5>5L-i=- *Vcf. 
<165> £ 4c ^ £ 4a 2] ^ y o V ^ m-m' 3. 7l-o]= ^4 ^w]fV 

&<>H, te^l 7} ^ 0 M] #efsnV7> ^H}<£| ^-^£o]cf. 
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<166> £ 4c 1- ^5}^ , #7] ^5L±t ^7} ^H(166)^ ^ 7>i(£^ofl v] 

5^1)7} #JjL ^^-(160)4 ^^71 3(148)4] zJ-zM ^ 1/ ^ 2 #€(V5, V6)^ °17>S 

^-71 aV£*fl 7l^-(164) $H #^P>(162)5^ ^ M-El-^Cl-. 

<167> a 0 v 7 i ^ ! ^^(V5)^r 415(RADI0 FREQUENCY) ^4^4 #(1*1) w}°H^(BIAS) 

3. 2000 ~ 3000 Watt ^ 1.8 - 2.2MHz "l^MHH ^3^, #7] 4 2 #^(V6) 

^ 415. ^4^4 -§-(p?j) w]-ol^i(BlAS)S. 2000 ~ 3000 Watt ^ 13.37 - 

13.64MHz ^$1^41*1 ^sq^r aV^*}^. 

<168> Stb, <#7) *\) 1 *l^(V5)^r ° s v 41 5. (RAD 10 FREQUENCY) ^r^Hr^ ^([WJ) wHo^ 

3, 2000 - 3000 Watt ^ 13.37 - 13.64MHz ^iJHH ^d^^Jl, ^7) A) 2 

#€(V6)£: 41 5 (RADIO FREQUENCY) -§KI*]) 4°14iS 2000 ~ 3000 

Watt ^ 1.8 ~ 2.2MHz ^i-lHH ^o] s>c|-. 

<169> ^7](Tie)4l 5L4a2} ^-§-£]^r Y-g-^r £ 4a ^ ^JL» ^-§-*}<*] ^.sflal ^l7> 

<170> 7>o]^. ^(I40)^r £ 4a 4H 1 ^(144)^ ^1 1 % (144)^1 7>^-7>5] <g 

41 *11 2 *3 (142)4 A oM ^11 2 *y (142)51 ^ ^^41^ ^ <§>S=H # 

7l >H1 2 ^(142)# t#Al7l^ 211 3 ^(146)AS 01=01^7]! 

<17l> S c*v j 7 }o)^ ^(140)^8: £ 4b 4H ^11 1 ^(144)^1 ^^^Y ^ ^ 

°l(H2)2l tfl^-^# *§^i$; ^7} A] 2 ^(142)4, ^7} 2 ^(142)^1 ^7} ifl^ 
^4 o^s) ^A>^1 Ml^ta# ^*J-^r <#7] *H 3 ^(146)°.^. o] s*o] X\ 7)] ^nf. 
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<172> ^7} ^ 2 ^(142)^ dt^ M°KH2)tt ^efl 71 #4 -i-<a^ feo] f ^-xlsl. 

<173> ZL^JI, ^-71 7folE ^ (140)^1 *\] 1 ^(144)21 *fl 1 vH^(154)^ «K£*ll 

7l ^(164)^1 T^JfS}- ol^slol 7J.30.5L *}51, <#7] z\] 2 ^(142)^1 *)1 2 

vfl3(152):4 «V£^1 7l^-(164) Al-o^ Tlsl^ ^ 7_V^(W4)^1 0,25mm ^ &°1 sq^l-Jl 
, *ll 3 ^(146)^1 4 vfl^(i50)^ #7} 2 ^(142)^1 ^«-i£_o S ^ %t°}(m) 

<i?4> A o v 7 j ^ !/ ^ 2 ^^(V5, V6)£- ^"71 *«Hl(166H SiH 4 ^ 0 2 € ^ 

7}^(^o\] X2) £Al)-i- #^D>(160) ^HflS. A o V 7l ti}5L^l 7l^;(164)oll ^ 

^•(Si)4 ^(0) ol^rilS. ^ #el-^n>(i60) ol^-ol -pr^slTll tbcf. 
<175> 1-^, ^J-71 #5^}(160) # 7 ] 71^(164)^^ ofujel-, ^7} 7}o)^ 

^(140)21- #7] tiV£^l 7l^r(124)^_Hl ^ 7i^( W 4)Sl 7]$ -pr^^cl-. 
<i?6> A o v 7 i §e|-^P>(i60) °l£rf^ aV^(o) o]-0_^ ^-71 ^ ^^(W4)o.5. £ #7] 7l 

A 5 ^<3<2H1 $-<Q£\°] ^7} y_V£^l 71^(164)^1 afl^f -^(A3H1 ^-^1*1*V, ^7] 7l 

A S ^^^r S. lc <H1 tlleflAi nflo. #7 | nfl^ aV 7 ] o^ol ^7} Z\] 2 #€(V6) 

£1 ^Cfl ^sK^ofl ^Sl7l7l- ol 31 o. nj-cf_ 
<177> ^, ^7} ^tfl ^S^ofl £^-*>aJoj: ^cfl £-^5£-g- 7>^1^C-H, # 7 j Aj-^ # 

7l ^Cfl ^SHMI 015.71^^ #7] ^£^11 71^(164) ofl ^-^51^^ ^"71 afl «9 ^ (A3) 

ofl ol aj (ATTACK)* ^sH^rn. 
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<178> £ 4d ^ £ 4a S} 7}o)^_ ^ #3=. JH^JE 1-2^} AVsfnV ^av^-wll- o] 

HDP ^S^o] "V£^l tifl*i(BEVEL) Jffl* q-B)-^ ^H4. 

<179> £ 4d 1- ^2*}^, HDP <lVS}-°i- ^aV^cHl £ 4c ^ 71^(164) 

Bfl^b £ 1C SKSE.^ 7l^;(26) ^HflSl- ^<^«>^, #7] JL^S. ^ 

S^lfe- £ 4c Si 7>ol= ^(140) ol-g.o.3. 7 ]s$ ^^^^S) ?_>^(W4)ol £ lc 5? 

H 3c s] #3(W1, W2, W3)1H4 ^ *J-o}^ >^-7l 7l^-(164) -^-fl 

(A3)<H1 ^lH-g- ^S^S} ^ ^-g- nJ-S-^ ^5*^. 

4c S] ^^7l ^(148)^1 9l7\Q 2 ^€(V6)S1 ^^HMl ^2:5)^]^, ^-7] 2Hu|-g. 
^S^S} ^ AV 7 ) aV^o^o} ^ ?i3(W4)£r ^JI ^7] ^ o]£- 

^ ^cfl ^J^ofl 0)3.71 Al^>^o] o) o. 7 > XI a S<yE(168:HH ^SJ^l 

<181> ^Sl *fl 2 ^Hl^r, 5. 4a tfl^l £ 4c Si 7>ol^L ^(140) ol-g-sj. E 

4c Si ^(V5, V6)# ol-g-^, £ 4c si aVE^l 7l#(l64)sl tifl>i ^-^(A3)ofl ^Bfl 7l 

<182> 1^^, £ 3d Sf £ 4d Si ^laL l?Ht(130, 133, 168)£- f 7H^ ^s. 

(100, 140) ^Efl# t^^o} ti> £ ^l 7l^#(124, 164)4 7}°]^ ^(100, 140)a) 

2 ^#(102, 142) A>ol^ ^ im^r 0.25mm o^o} 37)S ^s}^, <$7] 
— -S-ht^I ^> v 7l wli^l 71^(124, 164) si Y^(A2, A3)<=H1 el-olM-g- ^sj-nvo) 
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<183> £ «V^cq ^ 2 ^JaHH o}*V Aj- 7 ] 7} o)!=L ^(140)* JL^S. #5}^p> a> 

<184> £ 4c 1- #^}^, #7] ZLHS. ^Vs)-^ ^z^J-y]^ 71^(164)^: 

^-71 7t-ol= ^(140)<H] <£^*)?)JL, SiH 4 5+ 0 2 5. ^ ^-^ 7>i(£^o 1 i ^ 
*1(166H1 ^ 0 J^?lZL, ^-a. ^^. (160)J! |. ^^ 7] ^(us)^ ^ x/ ^ 2 

oflS #^(V5, V6)* 917}*)^*] ^-71 yV£^l 71^(164) $H #^p>(162) °l£r-|- ^ 

<i85> Aj- 7 j «e^}(162) ol^-^. >£ 7 ] ^(148)0!] ol^s} ^ 7 ] 2 *1^(V6)JL5. 

^■71 71^(164)^1 4rS-^°] HDP ^s}-^ #7] aVE*fl ^1 ^(164)^1 #^1^. 

<186> a o V 7 1 s^-o) <£j^ ^ofl f a o v 7 ] j7^ £ #e)-^n> ^gv^-ul^ ^ ^(166)^ 

°]7l-3g £^ ^^71 ^(148)^f ^o Vj f ^^-(160)^S-^-Ei ^.^(0FF)Al7l^L, 

^ 7>i^ ^^l^lJl, ^-71 7}-ol£L *g(140)<M ^7) 7^(164) 

^ ^-e^l^H ^71 JL^5L #5}^> AV^nj- ^7] «>.£*fl 7^(164)* 

*1\H4. 

<187> E 5a ^ ^. i^ofl nf^. J7^£ #e|-^n> Aj-gj-n]- ^V^Vojo) ^ ofl ^ 

JS.^ ^71-^ ^ofl cfl*V 711 cf^i. 

<188> £ 5a # , Aj- 7 i j7^ £ #H}^n]- Aj-^nv ^^j-ajoj ^tH(l73)^ «KE*11 

7l^r(176)ol ^^71 31(179)^ ^Efl 7l#o)l tr)-^. £ lb o] 7 j-o] = ^ ( 5> .E^ofl 

D l-£^1)^ ^ ^^-(170)^-^ ^wl^. 
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<189> 5Eth ^"71 ^(170H «?17>^ 4 1 *l^(V7)^ oflS. ^^S>\- ^((W)) w> 

°H^(BIAS)S 2000 ~ 3000Watt ^ 13.37 ~ 13.64MHz ^^tflofl^ ^i^ZL, # 

A ^#7) ^(179)°fl <>\7\Q *j| 2 ^^(V8)^r 1> ofls (RADIO FREQUENCY) ^r^Hr^ 
-§-(|WJ) wVolcH^( BIA s)5. z^zVoj 2000 - 3000Watt ^ 1.8 ~ 2.2MHz 

<190> a o v 7 ] ^^(173)^ HDP ^Vs}-^- ££^5. £ lc ^ ^»1(28)^- 

-i: #7fl ^>^A^, ^-71 7l-ol^ ^(5)-4 ^-71 tiV£^l 7]^-(176)^l 7]$ H o v ^^ ^ 
3 *>3^r 1.75mm ^ ^715. *>^cf. 

<191> ^7l ^<^tb A o V %^H 51 lc ^4 4^ #7] ^ #^(170)4 ^-7] 

^^.7} 3^(179)<H1 9}7}Q 1/ *)1 2 *i€(V7, V8)^ £L7l7}- ^uf^ ^Jojcf. 

<192> ^-7] r}=. £ 3C, -£ 4c <HH ^ oj.g-.g- #71 1/ 

2 ^#(V3, V4, V5, V6)^ 7)^ ^^^Z) ±% ^^^(W2, W3, W4)^ 

<193> ^^Hr i 8 . 2.2MHz *]] 2 ^^(V8)^r, #71 71^ # 

7) ^ ?i^-g- 1,75mm 3. JH^A]^ nflofl , ^ ^ oj^-ol aj- 7 ] 7 | ^ « 0 V;*i°J <* -g; 

ajtfl ^^HM! ^ ^If* ^7l7> £ lc 2) <^ Tfl 

<i94> & f a o v 7 ] av^ aItJ:* aj- 7 ] aj-^ oj^ofl^, a o v 7 ) ^+ 13 37 _ 

13.64MHz ^iL^ ^^Hr 1.8 - 2.2MHz ^HH ^ °}tt ^ cfl £^£>] aL7 ) 7 |. 
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<i95> H 5b ^ £ 5a ^ ^«HH HDP -g^^M av £ ^ 7 }^.^ ^ *o)s. ^ 

<196> £ 5b * %-S^>^, #71 HDP #51-^- £ 5a °\] #7l av^^l] 7] ^(176)^ 

A o v Efl^r £ Id ^ ^r£^l 71^(26)^ #Efl<^ -§-<|^H , #7l HDP ^VsJ-^ 
#7l a>£^l 7l^r(176)^ #7] aflt ^^1^(182)^^ eMu)-g- ^ 

3 3t#°] M-^cf. 

<197> £ 5a ^ ^1 2 ^(V8)£r, ^Bfl 7l#o] £lc o] 7 ) ^ # <3 «^HH , XJ.-fc o] 

^ ^-fr* #<*H 51 lc si wfl^ ^1(A1H #7l e^olui^- ^sj- 

<198> 14^, ^ 3 ^A]^^, £ la £ lb 21 7Vo]c ^ (5) oj-g-sf £ 

lc ofl *ll 1/ *fi 2 ^(V3, V4)^ o] 7 > « 0 >»^ ^^s>^, £ 5a <H1 ^SL^l 71^(176)^1 

<199> a *V j a. m}-^o} 3 ^aHI^, E 3a o) 7 ^1^ ^(100)S^ £ 4a ^ 7j-o]n *y 

(140)^1 ol-g-21- £ ic 6\] i/ 2 ^(V3, V4)2] o] 7 > ^7J^ £> £ 5a ofl 

tiV5E*ll 71^(176)^1 aflt ^ofl ^Efl 71^*1 #7] ^Kg. ^ n_^l ^cf^ 

<200> AV 7 ] HDP #3j-^ =§^*H1 #7l ti_V£^l 7l ^-(176)^1 ^Hl^ Aj-71 «)-£^l 71^(176) 

°fl 3 £.5. SflJE. °^ElJi ^S)-n|(£^o]l X2] ^AD-g- ^aj-^l-^ CfTllSf , #7l 

^Elti. ^^^-1: ol-g-^ol %#i|. til^ ^^(S^ofl nl ^^-^ ^-Tllfil-, # 

7l onElti. ^5}-^ v\^3_s_ ^ cg^ofl oi^ a o v 7 i ^<a^3f 1V£^1 
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71^(176)* ^i^<y ^^S. ^fl^l (TRENCH; n] ^^sq-, ^> 

71 ^E^ti. ^sj-^ ^- 7l e^*] vflofl ^^(JE^ u] S.X\)±- cf^S}, -#7} 

*H <#7| 7l^-(176)^ Hfl«§ -"i^ ^JjLofl ol^ ^ ofl ^ 

^ ^S^Kg- ^71^ ^l^f, ^7] 71^(176)4 #7l ej-ojui-g- 

<20l> M}-^ 3 ^X\c^d\] 5L la lb ^1 7>ol^. *g(5),g- #2}-^ 

<202> £5a t %^*>^, #7l #^SP> ^Vs^ f^^ti^ 1&3E*I| 7l^-(176)# 

4 V 7l 7}oj c ^(5)^1 ^^M^JI, SiH 4 2f 0 2 5. £ ^ 7>^(51^1 i£A])l- *fl tt] 
(173H1 ^^Al^lJl, Aj-w. ^ (17Q) ^ ^^ 7] aldyg)^ ^ 1/ ^) 2 <H] 

5. ^€(V7, V8)# ^M?^ # 7 | til^^l 71^(176) $H #e|-^P>(£^ol1 £a] ) 

<203> a o V 7 1 §S}3n> o]£-£- ^7] 3 £7] *Kl79Hl ^7^ #7l 2 ^^(V8)^-S #7) 

tiV£^l 71 #(176H] HDP ^BV^: #7] »}5Lz\) 7]^-(176)ofl ^*}%\*\. 

<204> A>7l ^gj-ol <£ S =1 ^o 1 l > Aj- 7 ) J7^c #e}^nV ^^Vt^ aV 7 | ^(173)^ 

< ?]7>5i ^§^71 3(179)2}- ^ ^^-(170)AS^-E-1 ^(0FF)Al7lZL, 

A o V 7l ^ 7}^ ^<y* ^^71^1, ^-7] 7fol= ^(5HM #7l 7]^-(176)# 

^-s^l^i A oM «ef^> ^^I-sL^-eI #7l til 51^1 7l^-(176)^- ^VB 
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<205> J£ 6a ^^c]} 4=. HDP ^5|-^- ^^-S>7] ^(fjHl H. ^Sj-^ ^cgnVol 

<206> £ 6a 1- °JmtL ^SK>(193)^: i^Rr ^£^1 7l^(196)£r ^(±SB 

)2f Hflf(BEVEL) ^-^^ ^Jf-g-ofl ^<£nv( 190) ^. ^42.^^ 

<207> # 7 ] # 7 J 71^(196)^1 0_ S 3fl c ^SKK-S^l *1 £*1)4 

°-"Elti. ^^^-(193)* ^*Hr ^TflSh #71 °J]Elti ^s]-si-(193)^- °}-%r*\^ «1 

^(JE^l 5^1)* ^^Rr ^r^af, #71 °flB)y. ^5j-nv(i93)^- n>^ 3 S. 
^ hi^-# ogo^oj) oi- # 7 ] sflc ^^^4 als.^1 7l^r(196)# ^]^H S$ 

<208> fEt, #7l J=^*l ^^ofl #7l sj^O. ^. 7l cJjB, ^ ^ ^ nV ( 1Q3 ) ^ # 7 j 

^ofl ^^Hi-dgo)^; ^<sRr #tH<4, #71 ^<as|(190)-a- v} + ELS. #71 
71^(196)^1 tiflt -^2]- ^ofl #71 ^Ela. ^sl-Bi- ( 193)-g- ^l7l^ ^7111- c| 

Z-^v}^ ol-.ol^cf. 

<209> # 7 i oflElti. ^2K v (193)£r ^ov ^ 7 ) # ^Sj-(LPCVD) ^ ^-j±(TUBE, 51^1 

*1 £Al)o1lA^ ^1^0 5. # 7 ] H> £ ^) 71^(196)^1 ^(^) ^Tgoll ^^Sl^ZL, #7l ^ 

<£^ v (190)£- #b}-^pK PLASMA) I- °l-§-tl- ^ u c v ^ £-5. #7l «l£^l 71^(196)^ #«-Sf 
#71 HVE31 71^(196) aflt -^^1 ^ ^ofl'Ll j^t}. 
<2io> £ 6b b £ 6a ^1 <^El J± ^s^oj ^zj-^o^ ^^4-5} aV^^l 7l^-o]cf 
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<2H> £6bt #2^, #7} 71^(196)^ ^HKTSBHl aflt 

^-(T^)S. £ 6a ^ ^E] a. ^5l-^-(193)ol -iiz^o^ ^-y) a>t=^ 71^(196)^ 
-¥-^1 ^^|a. ^^-^-(193-1)2]- ^ <g^( 190-1).° 5L sl^Al^cj.. 

<2i2> a o v 71 Aizi^, ^CE^ofl v] SA])^]^ HDP *>S|.^# ^^1^71 ^ 

*1H A o V 7l ti>£^l 7l^(196)ofl <t(HEAT)^§- 7^ nfloj), <#7) <b]Z^ oflE^U. ^Sj-nV 

(193-1)*]- #71 a]rS.^l 71^(196)^^ #^aio] efl^(STRESS)S. #7l 7l^ 
(196)^ $\o]^^ ^*}i5}Z\51 7A°M. 
<2i3> £ 6c tt £ 6b 7l^rofl ^ojui^- ^Sj-sVo] yv^j 

<214> 16c t , £ 6b 2] tih£*fl 7l^(196)ofl 7-1 oj- 2}-*}- 7 ]<# ^(LPCVD) 

<2i5> Aj- 7l ^gj-o. 3 ^ tiV^^l 7]^(196)-i:^ 3 #5. 

31 71^(196)1-^- z^o] a o v 7 ] efom-g- ^5j-5V(199)# 30/ 36/ 38A ^M1(T2)S f^s] 

<216> a o V 7 | ^1 ZLf-S] HDP f^^Ml <#7] «V£*fi 7l^( 196)1" ^ «fl ^ ^ 

<217> £ 6d ^ £ 6c ^ 7l#ofl HDP ^SVo] ^3V£)c^ ^cfsj &5.Zf\ 7l^o]c}.. 
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<218> £ 6d %^sr>^ , ^7} HDP ^ V £r ^Sfl 4=. J7^^ #S)-SP> A> 

^ ^^liflofl £ lb 7>o]c %(5)* #3-*H ^^tb ^«H, °H°fl £ 6c ofl 
aV^^l 7l #(196)3 Hfl^ Jf^^r (200HH #7l HDP ej-o] 

*ll 1 <*fl= (RADIO FREQUENCY) ^4^^ «W ^^(BIAS)S 2000 

- 3000 Watt ^ 1.8 ~ 2.2MHz ^eU, ^#7) v) 5L*})°\] 9}7\ 

3^ #7l *1] 2 *i€(V6)£r ^5. ^2K^ ^(IW]) w}°H^(BIAS)S 2000 - 

3000 Watt ^ 13.37 - 13.64MHz ^i-HH ^sq&t}. 
<220> g:^ ^v 7 j ^ x ^^o. <y. ^^(radjo FREQUENCY) ^5)-^<4 ^-([WJ) y}o}o^^. y\ 

2000 ~ 3000 Watt ^ 13.37 ~ 13.64MHz ifi ifl ifl ofl ^ s£ 7 \ 4 2 

°fli (RADIO FREQUENCY) ^^K^ ^([^0) «}°H^iiL z|z}-ol 2 000 ~ 3000 Watt ^ 1.8 - 
2.2MHz ^t}HH <d^s]51^- ^ $5- wf^^cf. 
<22i> ^-71 HDP ^i^AS ^-71 tiV^^l 71^(196)^8: ^*}7l ^ ofl S. 

^ (LOADING) A] 71^ #711 <4, #7l ^til^cHl ^-^iCE^l v] JEAD-f- ^ojsj-^r 
#7fl Sf, ^"71 ^ofl ^-7] ^ i ;£<y_g- ol7>^ #7j]^, #7j ^ofl A o V 7] ^ 2 ^ 

917}*}^ ^7) A] 1 ^ 2 ^iLS ^-71 ^7}-^!- #5^^n>(p LAS MA) 

<222> a o >7| 7)^(196)1-^ 4 ^Mr^l ^-^o] 30/ 36/ 38 A °] 7^ 7 ) ^3-30^]^ 

^7} til£^l 7] ^(196)1-^ "fllS *fl£L i^lE (200)^1^ # 7 j W£ Q# 
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<223> s£ 7 ] t£aVo| -8-71 7HJ= ^(5)4 71^(196)71^ 

<224> fff^i, ^4 4 -^Hlfe, £ la SE^ £ lb 21 7fol£i ^(5)4 £ lc 2) 

#^(V1, V2)# oj-g-gfli^ 51 6c 4 71^(196)^1 -^^1 ^efl 7l#cflwl # 

71 ^ ^1-^1 ^^Cf. 

<225> ^€-^^-5., #7] 5^-olui-g- ^Sl-Bl-(199)-a:, #7] ^^B] ^ofl xJj\^ 

^ A HS 10% 1- JLS^H , 25 ~ 40A Jf-*|)5. ^31-Sl^r 51 ol ^^-^1 ^cf. 

<226> ol^-oll^ W><4 ^•ol > ^- ^ AV^-nl- ^X|o]l 7]^-^ 

tifl^f ^i?HH el-om-g- ^s}-^ ^ «oM^ 3-^*1, ^"71 Tg^Kg. # 

2fl 7l#^ aJ- 7 | 7 >ol= ^oll en*! ^Eflo] ^tg^ ^efl 7l#<Hl «VE*fl *fl ^ 

°fl ^ 1 / ^11 2 t 15 o]7> uj-^Sl ^4 aV 7 | tiVc^j 7]^] ^a}- 5) 

^ ^°lM-g- ^*fl« ^£11 7l^cflHl ^.g. « 0 v*jig- ^ oicf. 

A o V #^ «f^l- ^°1 , «V£*fl 71^-4 -SL^^fe 7>ol^ ^ ^Efl^ ^^4, 

«V£*fl ^"Wl4 ^t*H ^7>£l^ <£ ^Qo) o] 7 j. y^cq ^^4, HDP 

^o} a o V 7 ] uY^] 7 ]#6\] o)^ H^-olui-g- ^^.nV 3=^0} 3.^ o. Jg.*^ , AV7I HDP 
#2)" 4*<HH ^ °1£-A5 4 V 7l te^l 714^1 Hflt -?-3Hl ^7l 3] 



<227> 
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#7l 33 #^o|H o]Z*S\o] 4£Z\& #JjL 
#?1 3* Ir^Rr 7>ol^ ^o. i^sl, 

#71 7>ol= *y o_ # 7 ] ^o] o. - e ^>^ ^ 1 ig, #71 ^1 1 7>#7>E] 

#^-# t£<jrH #71 1 ^9] #£-»f o)J=L fe uH^rt^. 

^ *fl 2 #71 all 2 ^ #71 vfl^^o^ ^ ^^l:S.^-Ei #7l 1 *g °1 

W>1 <3#€ 3^51 3 7flSl ^Hl^-ul, #7l ^1 2 ^21 vflT^ #71 ^1 

1 ^3 ifl^SH} Hal, #71 ifl^^ €^ 3^£r #71 1 ^21 

2] 

*)1 l %H1 5a<H^i , #71 ^ ^^71 301 ?H s^io] 7 Voi = ^^- ^ ji^s # 
3] 

*fl 2 %H1 5^1, 

#7l #^- *1^M| *H 1 S 

#71 ^^7l ^ofl ^1 2 ?AQ^r U\ 3L^-*Rr 4^0] 7}o)SLiQ -g- ^ 

JI^IE #^D> #2j-5> ^3j-#Wl. 
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4] 

3 SU^i, -$7} *ll 1 ^ (RADIO FREQUENCY) ^A^Q ^(m) 

wf 0 H^5- 2000 - 3000 Watt ^ 1.8 - 2.2MHz ^^-IHH ^SlJl, #7] 2 

<^ (RADIO FREQUENCY) ^r^Hr^ -§-(|W]) wHo^^ 2000 ~ 3000 Watt 

% 13.37 - 13.64MHz ^^HH ^3tt ?H ^^91 7}o]el^^ g±t jl^S. #5}^ 

5] 

*)1 3 %H1 5a°H, ^1-71 1 oflHCRADIO FREQUENCY) ^r-sHrSf ^((WJ) 

2000 ~ 3000 Watt ^ 13.37 - 13.64MHz ^^HH ^3^, #7] 
A 2 (RADIO FREQUENCY) ^sHr^ -§-(!*]) HHojAi zj-z^-o] 2000 - 3000 

Watt ^ 1.8 ~ 2.2MHz «^i^HH ^^5]^ %o] f^jol yj-o]^^^- ^ ji^s. #5}^ 

6] 

#^^1 . 
7] 

ti^ 1.75mm Ji^- ^ ^o] ^o] 7 ]-ol^^^- ^ jt^c ^^- S u> ^5)-nv ^av^-a] . 
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8] 

[^T 1 * 9] 

Xl l SZ<H^i , ^71 ^-71 *n 1 ^ *fl 2 33 f^^Hl tfl*><^ 

3. ol^Hr ^-71 ^H3 -g^KE-^ HH^lsl^ ^-3 Si 7}o|;el3 

[^T 1 * 10] 

tiVJE^ll 71 ^o] 5-33^ a^; 

A d"7| ^3 °133<H ^^3^; 

A d"7l t^Rr 7}olH 3* if-<5>3 , 

^"71 7}o) = ig °. AV 7 1 ^jol l-5.i*Hr XI 1 3, ^"71 1 33 7}^M 

°3<*0-5L¥-B] *fl 2 3, ^7l ^1 2 33 ^d\)*] 

1"#3<H. ^"71 2 ^21 ^^tb M^3- ^>*1 ifl^^ ^ ^ 3 ^ zfL Wl 

#71 ^1] 3 ^o V 7l 7>o]H. 3^ ^ <33°lH ^-7] *fl 2 3 3 tf^-g- 

-2, A o V 7l ^A>^1 ifl^ofl £1^1 #3 a o V«. 33 o. AV 7 ] ^A>^1 ufl^^oll ol 

Sfl £.0] ^.H. ^I^^Lcf 3J1> Aj-71 ^1 2 33 ^fl^3 ^^^r ^"71 

XI 1 33 ^^3 3^J£4 ^ %o] m^lo] 7 M^3# ^ojjr ^E}^u} A^oV 
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[3^* 11] 

12] 

*ll 10 %H1 $1<>H, 
13] 

12 -s 0 Hl $1°]*}, ^7] A] 1 ^^^r ^ls(RADI0 FREQUENCY) ^^Hr^ ^(l*J) 

z]-zVol 2 000 - 3000 Watt ^ 1.8 ~ 2.2MHz ^3H<HH #7] 2 
£<£o. <y- ofls(RADI0 FREQUENCY) ^sHr^ -§-(|W)) «Ho^ S zi-zi-o] 2 000 - 3000 Watt 

^ 13.37 ~ 13.64MHz ^^HH -t^^Tr 7}o}^^ ji^c ^ef^ 

14] 

12 *<H] #7l 1 #Q£r = (RADIO FREQUENCY) ^r^Q 

tij-oHiS. z]-zt-o1 2000 - 3000 Watt ^ 13.37 - 13.64MHz *}Jflifl6(H ^^^^l, ^7} 

A) 2 ° e v ^lH (RADIO FREQUENCY) ^sHr^ -§-((5)) ufo] 0 ^^. z}-z}-oj 2000 ~ 3000 

Watt ^ 1.8 - 2.2MHz ^SH^IH ^eH£)^ ^o] 7 HH^|- £fe #e}^ 
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15] 

10 * 0 H1 5a<H^. =L vfl^-ofl #7l 3, #7l tf-SjL #7l 7>ol= ^ o] 

3fe ^?i* *l|**Hr ^» 3 i^TT ^Jol f^JO] 7>o]^.^^- J7^ £ 

n> ^z|-#«l . 

[^t 1 * 16] 

*fl 10 %H1 5a°H, #7l *fl 2 ^ vfl^ -8-71 tih£*fl 71**1 3]^ A>olofl *>o| 
0.25mm ^1*>«?1 ^ <=>1 7H^* 5, v ^ -2^5L #^p> AVgj.ni- ^zV^-w] . 

17] 

*H 10 %H1 #7l ^AV^l Ml^tH-^ AV 7 ) ^ 2 igo] #Jf£4 ^-Z}-* o| = 

18] 

10 %H1 5^*1, #7l 3 #7} 71** #71 7>ol= igofl oJ-SJ-a] 

71 7} ^-£^<y 7Vol-^-g- #Sf^p> Aj.5j.nV #2j-#«l . 

I^D" 19] 

#71 ^MH] 3, #71 ^ #^-ofl #Y- ^ #71 3* 

7>ol^ ig* $>^r al^JE. #Hl-^o> #^-#Hl» ol^-^V «V£*fl ^Af ^#^^1 

«V£*fl 71^-i; ^Hl^Jl, 

#7l 3 #°fl #7l HVS.^1 71** S^Jl, 
#7l -"til tfl^l ^ 7f^* ^<£i5}jl, 
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A o v 7) ^ ^°\] <g oflSCRADIO FREQUENCY) ^s)-^<4 ti>o|o]^5. z^-zj-o] 

2000 ~ 3000 Watt ^ 13.37 ~ 13.64MHz ^£]^r ^] 1 ^-g- <y7Hl-ji ( 

^. 7 ) s>w. ^ofl ^^(radjo FREQUENCY) ^r^K^ -^([w]) wH<^^ zj-^o] 
2000 - 3000 Watt ^ 1.8 ~ 2.2MHz ^MHH ^5]^ *\] 2 ^^I, 

^■71 1 ^ .^1 2 ^7] f^7}if ^5^-^n> ol-g-O.^ ^l^i #7] a> 

71^; ^-<H] ^Sj-^-S- #3-l5Kr ^3^1 ^<°1 ti>S.^l 4l7,> ^«<Hi. 

20] 

19 *M &<>H, ^7} ^SL^} ^u)^, 
A o V 7l 71^:^ Tzflc ojjB) tL ^5)-^ ^a}-^>^ cJt^I^; 

^-71 oflElti. ^s)-°i-8: °l-g-*}-^ #^4- cgcd.^ ^-7)1^-; 

#7] ^^-^ 5T><^ 0]%^ cg^ojl ol^ 5fl^ ^<£nVj7|. a> 

5L*fl 7]^* ^A^O] AlZ]-^ M«*|# ^SRr #7^; 

^-71 <2}tqj± ^S^-Cf ^-7) J=*?fl*l tflofl ^^nV^. *§^*>fe ^]S>\.; 

°J]e}i± ^sj-ev* ^7]^ #7j]sq-; 

^7l aVE^l 71^:2]- #7l ^^^Hl ^ojui-g- ^5fsVol ^-t,); ^ ^p.^ 
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21] 

A o V 7l ^ElM. ^S|-^ n}^£15. <s}a] cgc*X] ol^ # 7 ] ^nj-jaj- ti]- 

5^1 7] ^ ^^ol ^0.5. *§^*Hr Xl 3 ^Tflfif; 

^a. ^5}-^ xlT^Kr xl 5 #31*4; 

-S-71 til^^l 7)&3\- ^^^<H1 B^-om-g- ^Sj-n}-^ ^ 0} f^}^r 

6 ^T^laf; 

^"71 XI 1 vfl^l X] 6 #315. -#7l *V£*fl 71^ ^"71 ^ofl 3.^171^ XI 

7 ^7j]Sf; 

^71 -AtHvflofl ^^ 7 }A f ^oi^- 8 ^-^fif; 

^"71 #JjJ- ^^-oll XI 1 ^17>§1-^ XI 9 #31 <4; 

^oM *H1 xl 2 ^i^l-ir <?]7>*1-^ XI 10 ^Tflfif; 
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A oM ^1 1 4 ^1 2 ^d^AS #7] ^^7V^« #e^>5_ sf^ 7l# 

22] 

21 *<H1 5^*1, A oM 25 - 40 A ^ ^3^r ?H 

[^^J- 23] 

*fl 21 iHl 9X°1*}, A oM z\) 1 oflS(RADI0 FREQUENCY) ^^Hr^f ^([WJ) 

til-oH^s 7j^7j-o] 2 000 - 3000 Watt ^ 1.8 ~ 2.2MHz ^t-IHH ^}JL, # 

7] A 2 *i€£r °^ <H1S(RADI0 FREQUENCY) ^r^K^ ^m) v}°}°]^£. 2000 - 

3000 Watt ^ 13.37 ~ 13.64MHz ^^o^ ^sq^is. ^ ^o] ^lo] tiV^j ^ 

24] 

21 * 0 H1 SU^H, #7] 1 ^(RADIO FREQUENCY) ^r4^4 

^}o]o]^s, 2}z$o] 2000 - 3000 Watt ^ 13.37 - 13.64MHz ^ifl°IM A4ffl£)5.-s. 
A o v 7l *H 2 ^i^^r (RADIO FREQUENCY) ^^Hr^ ^(|W|) taH^S- zfrzH 2000 - 

3000 Watt ^ 1.8 - 2.2MHz ^i-lH^ ^?«£J,i^ s}-^ ^o] ^lo] tiV £ ^] ^ ^ 
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